Cocaine-induced glutamate receptor trafficking is abrogated by extinction training in the rat hippocampus.
It has been demonstrated that long-term exposure to cocaine leads to plastic changes in the brain that contribute to the manifestation of addictive behaviors. While attention has mostly focused on the meso-cortico-limbic pathway, the hippocampus seems to play a role in the craving induced by cues in drug addicts, in particular in cue- and drug-induced reinstatement of cocaine seeking. Since glutamate appears to be critical for context-induced drug seeking behaviors, the major aim of our work was to investigate the expression of hippocampal AMPA and NMDA glutamate receptors following repeated cocaine exposure and during extinction training. We thus employed the yoked control operant paradigm and exposed the animals to contingent or non-contingent cocaine exposure for 2 weeks and sacrificed the animals after the last self-administration (SA) session and following 1 or 10 days of extinction. Protein levels of glutamate receptors were analyzed by Western blotting. We found increased levels of the main subunits of both NMDA and AMPA receptors in the post-synaptic density (PSD) fraction, but not in the whole homogenate, of the hippocampus of animals repeatedly exposed to cocaine indicating increased trafficking toward the membrane of these receptors. Also, we found that extinction abolished such effect, suggesting that the trafficking was tightly linked to the presence of the psychostimulant. These data reveal a novel, previously unappreciated role of glutamate receptors in the action of cocaine and cocaine-extinction behavior in rat hippocampus.